Primary small cell lung cancer (SCLC) showing epidermal growth factor receptor (EGFR) mutation is extremely rare. Transformation into SCLC has been reported as an evolution of lung adenocarcinoma acquiring resistance to EGFR tyrosine kinase inhibitors (TKI) and is considered to be a rare resistance mechanism of EGFR-TKI therapy. We present a case of a 40 years old female presenting with cough and hemoptysis. Endobronchial lung biopsy was performed and it showed EGFR immunohistochemical expression. However, patient relapsed after successful treatment with erlotinib for 7 months, at which point second biopsy identified SCLC and chemotherapy with cisplatin and permetrexed was started. She is on regular follow up and is responding well to treatment. Our study highlights the importance of rebiopsy as transformation of the tumor can occur and correlates with the difference between SCLC and adenocarcinoma in sensitivity to therapies, so, repeated biopsies are beneficial for choosing appropriate treatments.
Introduction
Lung cancer is the most frequently diagnosed cancer and leading cause among cancer mortality worldwide [1] . It arises from the cells of the respiratory epithelium and can be divided into two broad categories -small cell lung carcinoma (SCLC) and non-small cell lung carcinoma (NSCLC). SCLC is a highly malignant tumor derived from cells exhibiting neuroendocrine characteristics and accounts for 15% of lung cancer cases. NSCLC which accounts for the remaining 85% of cases is further divided into 3 major pathologic subtypes: adenocarcinoma (ADC), squamous cell carcinoma (SCC), and large cell carcinoma. ADC accounts for 38.5% of all lung cancer SCC for 20% and large cell carcinoma for 2.9% [2] .
EGFR mutant lung adenocarcinoma eventually acquires drug resistance despite EGFR-Tyrosine kinase inhibitors therapy. Transformation to small-cell lung cancer (SCLC) is considered to be a rare resistance mechanism of EGFR-TKI therapy. Herein, we report a rare case of NSCLC transforming into SCLC with EGFR positivity. Our study also throws light on the need of second biopsy in these patients with transformation and drug resistance.
Case Report
A 40 years old female presented to chest outpatient department (OPD) with chief complaints of cough and hemoptysis. She was a non-smoker and had no obvious history suggestive of any malignancy. Chest X ray revealed few well circumscribed round opacities of size 1 to 3 cm in left lower zone with pleural effusion. Contrast enhanced computed tomography (CECT) thorax was performed, which showed heterogeneous moderately enhancing lesion in left lower lobe causing compression and narrowing of lower lobe and segmental bronchi along with pleural involvement (Figure 1 ). Endobronchial fine needle aspiration cytology (FNAC) was performed which revealed atypical cells arranged in groups, sheets, acini and rosettes in a hemorrhagic background. These cells were pleomorphic, with high nuclear cytoplasmic ratio, reticulogranular chromatin and inconspicuous nucleoli with scant to moderate amount of cytoplasm, suggestive of the diagnosis of adenocarcinoma lung ( Figure 2 ). Further, endobronchial lung biopsy was received in our department for histopathological examination and immunohistochemistry (IHC). Diagnosis of adenocarcinoma was rendered. On immunohistochemistry (IHC), the tumor cells were positive for Cytokeratin, Napsin A, TTF-1 and EGFR ( Figure 3 ). Patient was started on treatment with erlotinib (150 mg daily) as per the protocol which we follow in our institute. Within 5 months of treatment with erlotinib, she achieved excellent clinical response. The patient is now being treated with cisplatin and permetrexed. She is on regular follow up and is responding well to treatment. 
Discussion
Although SCLC and NSCLC are two different entities owing to their distinct biology and genomic abnormalities, but the idea that is gaining support is that they might share common cell of origin. The fact which supports this is that a subset of NSCLC with mutated EGFR return as SCLC when resistance to EGFR-Tyrosine kinase inhibitors develops.
Epidermal growth factor receptor (EGFR) gene mutation is one of the most pervasive driver mutations in NSCLC, particularly adenocarcinoma [3] . Activating mutations in EGFR occur mostly in exons 18, 19 and 21 and are regarded as sensitizing mutations for EGFR tyrosine kinase inhibitors (TKIs) [4] . Epidermal growth factor receptor (EGFR)-tyrosine kinase inhibitors (TKIs) are highly promising drugs that are well tolerated and have good antitumor activity in patients with these patients [5] . Although, unfortunately their disease will ultimately develop drug resistance, which, despite extensive research, remains to be solved. EGFR mutations in SCLC mostly manifest as a "transformation" after EGFR-TKI therapy in EGFR-mutated adenocarcinoma, whereas primary SCLC with EGFR mutation is extremely rare [6] .
The patient in our case was a middle-aged non-smoker female who was initially diagnosed with pulmonary adenocarcinoma. However, the disease transformed to SCLC and became resistant to erlotinib. Although the objective response to erlotinib therapy was modest, the dominant component of the tumor changed from adenocarcinoma to SCLC after EGFR-TKI therapy. Only a few cases have been reported in literature describing the primary EGFR-mutated adenocarcinoma transforming to SCLC [6, 7] . Chronologically, the second SCLC is always perceived as ''transformed SCLC. '' SCLC transformation from adenocarcinoma in patients with an EGFR mutation has been suggested as a mechanism of resistance to targeted therapy in the literature [8, 9] . The incidence of SCLC in patients with adenocarcinoma is associated only with EGFR mutation status and not TKI use and the subsequent SCLCs were believed to either evolve from the adenocarcinoma or develop from a common precursor.
We suggest that responsiveness to EGFR-TKI varies between SCLC and adenocarcinoma. SCLC with an EGFR mutation is often resistant to EGFR-TKI, whereas most chemotherapies achieve good response in classical SCLC. SCLC component is more sensitive to cytotoxic chemotherapy than the adenocarcinoma component. The differences in effectiveness of therapeutic regimens between histological types strongly support the indication of repeated biopsies at the time of each treatment change. Second biopsy has been broadly recognized as necessary but rarely performed in daily practice due to imbalance between the potential risk of the diagnostic procedure and the therapeutic impact of the biopsy result [6] . Moreover, the most frequent mechanism of resistance to TKI is the occurrence of EGFR T790M mutation. Since this mutation can now be rapidly detected on a blood sample, re-biopsy is To summarize, 3 mechanisms are postulated to explain the switch between NSCLC and SCLC. Firstly, SCLC can result from the dedifferentiation of a previously well-defined cancer, which is similar to a mechanism known to occur in prostate cancer [10] . Secondly, both NSCLC and SCLC could arise from the same progenitor cell. The adenocarcinoma can differentiate and present as the first cancer. The activation of specific signalling pathways can lead to dormant stem cells undergoing SCLC transformation [11] . Thirdly, it is possible that the 2 components are present at initial diagnosis but the limited material available for analysis means that some synchronous cancers are mistaken as metachronous cancers, which may explain the occurrence of some combined cancers without a clear differential interval. Based on the available clinical information, these transformed SCLCs carry a relatively poor prognosis compared with classic SCLC. Whether these patients benefit from concurrent chemoradiotherapy requires further study. To understand the transformed subgroup better, further investigations are required to explore the molecular mechanisms of this transformation especially those involving the EGFR, RB1, and TP53 genes, and to identify the most appropriate treatment for these patients.
not the first thing to do in case of acquired resistance. Given the sensitivity of EGFR mutated SCLC to cytotoxic chemotherapies, re-biopsy for detecting tumor transformation can prove highly beneficial for patients. When SCLC occurs, the preexisting adenocarcinoma probably does not disappear. So SCLC must be treated with chemotherapy but TKI therapy should probably be maintained for the adenocarcinoma.
Conclusion
Our study extends the scope of SCLC developing in association with adenocarcinoma, either synchronously or metachronously. It suggests that these tumors are linked to EGFR mutations, regardless of TKI use as was concluded by Norkowski, et al. as well [12] . Thus, patients diagnosed with EGFR-mutant lung adenocarcinoma should be well supervised during the course of their disease with repeated biopsies because of the risk to develop combined SCLC or a recurrence with SCLC transformation. Furthermore, repeated biopsies are beneficial for choosing appropriate treatment according to the dominant histopathology. We suggest that cancers undergoing this transformation may represent a new subgroup of SCLC requiring further studies.
